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(57) ABSTRACT 

A jogging structure for translating Wiring connections from 
points in a ?rst grid to corresponding points in a second grid 
in a chip carrier module is disclosed. In an exemplary 
embodiment, the structure includes a ?rst translation layer, 
coupled to the ?rst grid, the ?rst translation layer translating 
the ?rst grid in an X-aXis direction. Asecond translation layer 
is coupled to the ?rst translation layer, the second translation 
layer for translating said Wiring connections from the ?rst 
grid in a y-aXis direction, the y-aXis direction being orthogo 
nal to the X-aXis direction. The second translation layer is 
further coupled to the second grid. 
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.IOGGING STRUCTURE FOR WIRING 
TRANSLATION BETWEEN GRIDS WITH 
NON-INTEGRAL PITCH RATIOS IN CHIP 

CARRIER MODULES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional application of US. 
Ser. No. 09/989,666, ?led Nov. 20, 2001, the contents of 
Which are incorporated by reference herein in their entirety. 

BACKGROUND OF THE INVENTION 

[0002] The present disclosure relates generally to inter 
connection packaging for integrated circuits and, more par 
ticularly, to a structure and method for Wiring translation 
betWeen grids having non-integral pitch ratios in chip carrier 
modules. 

[0003] Integrated circuit chips may be packaged in a 
variety of Ways, depending upon the performance and reli 
ability requirements of the system in Which they are used. 
High end integration schemes, sometimes referred to as 
multi-chip modules (MCMs) or single chip modules 
(SCMs), normally include at least one integrated circuit chip 
Which is mounted to an insulating substrate. The insulating 
substrate, Which may be ceramic, for eXample, has one or 
more Wiring layers therein and thus provides a medium for 
electrical connections betWeen chips (on an MCM) and/or 
betWeen modules (for an MCM or a SCM). The Wiring 
layers of the substrate are terminated at each of the top and 
bottom surfaces of the substrate in an array of I/O pads for 
interfacing to the chip and to a circuit board or other higher 
level module. The U0 pads may be a part of a controlled 
collapse chip contact (C4), ball grid array (BGA) or other 
connection scheme. 

[0004] In a conventional MCM design, a logic service 
terminal (LST) grid (or via grid) located in the substrate 
provides an interface betWeen the redistributed poWer, 
ground and signal terminals from a chip, and an X-Y Wiring 
area. The X-Y Wiring area comprises X and Y Wiring planes 
Which establish connections from one chip to another chip, 
or from one chip to pins on the MCM substrate. Typically, 
the LST grid has a pitch Which is an integral multiple of the 
pitch of the chip I/O grid (e.g., C4 grid) for ease of 
interconnection therebetWeen. HoWever, such a dependent 
relationship may be disadvantageous in that neither the LST 
grid nor the C4 grid may be changed or redesigned inde 
pendently of one another. 

[0005] In the event of a design change in the LST grid 
(e.g., for device miniaturiZation purposes), there is a result 
ing corresponding change to the C4 grid in order to maintain 
an integral multiple pitch ratio therebetWeen. As a result of 
a change in the C4 grid, there is also a change in chip design, 
Wafer probes, temporary chip attachments (TCAs), and the 
like. Conversely, a design change in a C4 grid results a 
corresponding change in the LST grid. As a result, a design 
change in the LST grid begs certain technological advances 
in process fabrication areas such as ceramics, punch diam 
eter, line Width, masks, green sheet (GS) thickness, pastes, 
and the like. Thus, it can be seen that a design change in one 
grid aspect of an MCM may lead to costly changes in other 
aspects of the MCM. 
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SUMMARY OF INVENTION 

[0006] The foregoing discussed draWbacks and de?cien 
cies of the prior art are overcome or alleviated by a jogging 
structure for translating Wiring connections from points in a 
?rst grid to corresponding points in a second grid in a chip 
carrier module. In an eXemplary embodiment, the structure 
includes a ?rst translation layer, coupled to the ?rst grid, the 
?rst translation layer translating the ?rst grid in an X-aXis 
direction. A second translation layer is coupled to the ?rst 
translation layer, the second translation layer for translating 
said Wiring connections from the ?rst grid in a y-aXis 
direction, the y-aXis direction being orthogonal to the X-aXis 
direction. The second translation layer is further coupled to 
the second grid. 

[0007] In a preferred embodiment, the ?rst translation 
layer further includes a ?rst plurality of signal interconnects, 
the ?rst plurality of signal interconnects each having a jog 
line elongated along the X-aXis direction. The second trans 
lation layer further includes a second plurality of signal 
interconnects, the second plurality of signal interconnects 
each having a jog line elongated along the y-aXis direction. 
Each of the jog lines in the ?rst plurality of signal intercon 
nects is disposed betWeen an upper via contact and a loWer 
via contact in the ?rst translation layer. Similarly, each of the 
jog lines in the second plurality of signal interconnects is 
disposed betWeen an upper via contact and a loWer via 
contact in the second translation layer. Each individual 
upper via contact in the ?rst translation layer is in electrical 
communication With a corresponding point in the ?rst grid, 
While each individual loWer via contact in the ?rst transla 
tion layer is in electrical communication With a correspond 
ing upper via contact in the second translation layer. Fur 
thermore, each individual loWer via contact in the second 
translation layer is in electrical communication With a cor 
responding point in the second grid. Preferably, the ?rst grid 
is a C4 grid and the second grid is a logic service terminal 
(LST) grid. 

BRIEF DESCRIPTION OF DRAWINGS 

[0008] Referring to the exemplary draWings Wherein like 
elements are numbered alike in the several Figures: 

[0009] FIG. 1 is a cross-sectional vieW of an integrated 
circuit chip attached to a multichip module, particularly 
illustrating a schematical representation of a conventional 
Wiring translation betWeen a C4 grid and a logic service 
terminal (LST) grid Within the module, Wherein the pitch of 
the LST grid is an integral multiple of the pitch of the C4 
grid; 
[0010] FIG. 2 is a top vieW of a portion of the C4 grid and 
corresponding LST grid of FIG. 1; 

[0011] FIG. 3 illustrates a schematical representation of a 
novel method for implementing a Wiring translation betWeen 
a C4 grid and a logic service terminal (LST) grid Within the 
module, Wherein the pitch of the LST grid is not integral 
multiple of the pitch of the C4 grid, in accordance With an 
embodiment of the invention; 

[0012] FIG. 4 is a top vieW of a portion of the C4 grid and 
corresponding LST grid of FIG. 3; 

[0013] FIGS. 5(a) and 5(b) are top vieWs of a jogging 
structure for translating a C4 grid through a ?rst direction 
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and a second direction so as to be correspondingly con 
nected to an LST grid, as illustrated in FIGS. 3 and 4; and 

[0014] FIG. 6 is a cross-sectional perspective vieW of the 
interrelationship betWeen the ?rst and second translation 
layers included Within the jogging structure. 

DETAILED DESCRIPTION 

[0015] Referring initially to FIG. 1, there is shoWn a 
cross-sectional vieW of an integrated circuit chip 10 attached 
to a module 12 Which may be a single chip module (SCM) 
or a multichip module (MCM). Chip 10 is attached to 
module 12 by a plurality of C4 solder balls 14 de?ning a C4 
grid 15. The individual C4 solder balls 14 have a pitch 
(spacing therebetWeen) designated by a unit length of one. 
The electrical connections of the C4 solder balls 14 (Whether 
signal, poWer or ground) are fanned out to a corresponding 
logic service terminal (LST) grid 16 through conventional 
Wiring structures in redistribution layers 20. As indicated 
earlier, the conventional Wiring structures are designed to 
fan out the C4 signals such that the pitch of the fanned out 
signals at LST grid 16 is an integral multiple of the C4 pitch. 

[0016] In the eXample illustrated, the fan out ratio is 2:1, 
meaning that the pitch of LST grid 16 is tWice that of the C4 
grid 15, as shoWn more particularly in FIG. 2. As also 
mentioned previously, hoWever, a design change in either 
the C4 grid 15 or the LST grid 16 necessitates a change in 
the other because the conventional redistribution layers 20 
are prede?ned to maintain the integral multiple pitch ratio. 
This prede?ned path is dependent upon the pitch ratio and, 
as such, cannot be changed independently for a only an LST 
grid change or only a C4 grid change. 

[0017] Therefore, in accordance With an embodiment of 
the invention, there is disclosed a novel method for imple 
menting a Wiring translation betWeen a ?rst grid and a 
second grid, regardless of Whether or not the pitch of the 
second grid is an integral multiple of the ?rst grid. An 
example of one possible translation is schematically illus 
trated in FIG 3. The C4 grid 15 of integrated circuit chip 10 
is again de?ned to have a unit pitch length. HoWever, in this 
instance, a design change in the module 12 has resulted in 
a modi?ed LST grid 26 having a pitch of only 1.5 times that 
of the C4 grid 15. Accordingly, the locations of the signal, 
poWer and ground connections in the modi?ed LST grid 26 
of FIG. 3 Will be different that those of LST grid 16 in FIG. 
1. This difference can best be appreciated by referring to 
FIG. 4 and, more particularly, by a comparison of FIG. 4 
and FIG. 2. 

[0018] The ?exibility in changing the pitch of the modi?ed 
LST grid 26 to a non-integral multiple of the C4 pitch (and 
vice versa) Without changing the pitch of the other is realiZed 
through a novel jogging structure included Within modi?ed 
redistribution layers 30 in FIG. 3. Brie?y stated, the jogging 
structure translates a grid in a ?rst direction (e.g., the X-aXis 
direction) With a ?rst translation layer and then translates the 
grid in a second direction (e.g., the y-aXis direction) With a 
second translation layer. Thereby, the jogging structure 
alloWs an electrical fan-out betWeen a C4 grid of an IC chip 
to an LST grid Within a multichip module, regardless of the 
ratio of the pitch therebetWeen. 

[0019] The jogging structure is depicted generally in 
FIGS. 5(a), 5(b) and 6. FIG. 5(a) illustrates a top vieW of a 
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?rst translation layer 50. First translation layer 50 includes 
a ?rst plurality of signal interconnects 52 for translating a C4 
grid connection in a ?rst, or X-aXis direction. Each signal 52 
interconnect further includes an upper via contact 53 for 
vertical electrical connection to the C4 grid, as Well as a 
loWer via contact 54 for vertical electrical connection to a 
second translation layer, described hereinafter. The actual 
jogging (i.e., X-aXis translation) is realiZed by elongated jog 
lines 55 Which connect the upper and loWer via contacts 53, 
54 along the ?rst, or X-aXis direction. Also disposed in 
betWeen roWs of signal interconnects 52 in ?rst translation 
layer 50 are poWer busses 56 Which also run along the X-aXis 
direction. 

[0020] Correspondingly, FIG. 5(b) illustrates a second 
translation layer 60 that includes a second plurality of signal 
interconnects 62 for further translating the C4 grid in a 
second, or y-aXis direction. Each signal interconnect 62 has 
an upper via contact 63 for vertical electrical connection to 
the ?rst translation layer 50, With each upper via contact 63 
being in vertical alignment With a corresponding loWer via 
contact 54 in the ?rst translation layer 50. Like-Wise, each 
signal interconnect 62 further includes a loWer via contact 
64 for vertical electrical connection to the LST grid. The 
y-aXis jogging is realiZed by elongated jog lines 65 Which 
connect the upper and loWer via contacts 63, 64 along the 
second, or y-aXis direction. In addition, poWer busses 66 are 
disposed betWeen columns of signal vias 62 and also run in 
the y-aXis direction. 

[0021] FIG. 6 illustrates the relationship betWeen corre 
sponding translated points in C4 grid 15 and LST grid 16, 
through the use of the jogging structure. A C4 connection 70 
in the C4 grid 15 is connected to the upper via contact 53 in 
?rst translation layer through via 72. The jog line 55 then 
translates the C4 connection 70 in the X-aXis direction, 
terminating at loWer via contact 54. From there, another via 
74 connects loWer via contact 54 in ?rst translation layer 50 
to upper via contact 63 in second translation layer 60. Jog 
line 65 then translates into the y-aXis direction and termi 
nates at loWer via contact 64. Finally, the translated con 
nection is made from loWer via contact to LST connection 
76 through via 78. 

[0022] Thus, it Will be appreciated that used in conjunc 
tion With one another, ?rst translation layer 50 and second 
translation layer 60 provide a bidirectional, X-Y translation 
of a given C4 connection to a corresponding LST terminal. 
The particular length of the individual jog lines 55 and 65 is 
dependent upon the grid pitch ratio and determines the range 
of translational distance betWeen a C4 connection and an 
LST terminal. Accordingly, a design change (i.e., reduction) 
in the pitch of a C4 grid (or LST grid) may simply result in 
a corresponding design change to translation layers 50 and 
60 Without having to change the pitch of the LST grid (or C4 
grid). The updated redistribution may be automatically gen 
erated and neW jog line dimensions for translation layers 50, 
60 are calculated. 

[0023] While the invention has been described With ref 
erence to a preferred embodiment, it Will be understood by 
those skilled in the art that various changes may be made and 
equivalents may be substituted for elements thereof Without 
departing from the scope of the invention. In addition, many 
modi?cations may be made to adapt a particular situation or 
material to the teachings of the invention Without departing 



US 2004/0188823 A1 

from the essential scope thereof. Therefore, it is intended 
that the invention not be limited to the particular embodi 
ment disclosed as the best mode contemplated for carrying 
out this invention, but that the invention Will include all 
embodiments falling Within the scope of the appended 
claims. 

1. A method for implementing a Wiring translation in chip 
carrier module betWeen corresponding points in a ?rst grid 
and a second grid, the points in the ?rst grid de?ning a ?rst 
plane and the points in the second grid de?ning a second 
plane, the second plane lying substantially parallel to the 
?rst plane, the method comprising: 

connecting the ?rst grid to a ?rst translation layer Within 
the module, said ?rst translation layer translating the 
points in the ?rst grid in a ?rst direction; and 

connecting a second translation layer betWeen said ?rst 
translation layer and the second grid, said second 
translation layer translating the points in the ?rst grid in 
a second direction, said second direction being 
orthogonal to said ?rst direction. 

2. The method of claim 1, Wherein: 

said ?rst translation layer is con?gured to include a ?rst 
plurality of signal interconnects, said ?rst plurality of 
signal interconnects each having a jog line elongated 
along said X-aXis direction; and 

said second translation layer is con?gured to include a 
second plurality of signal interconnects, said second 
plurality of signal interconnects each having a jog line 
elongated along said y-aXis direction. 

3. The method of claim 2, Wherein: 

each of said jog lines in said ?rst plurality of signal 
interconnects is disposed betWeen an upper via contact 
and a loWer via contact in said ?rst translation layer; 
and 
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each of said jog lines in said second plurality of signal 
interconnects is disposed betWeen an upper via contact 
and a loWer via contact in said second translation layer. 

4. The method of claim 3, Wherein: 

each individual upper via contact in said ?rst translation 
layer is in electrical communication With a correspond 
ing point in the ?rst grid; 

each individual loWer via contact in said ?rst translation 
layer is in electrical communication With a correspond 
ing upper via contact in said second translation layer; 
and 

each individual loWer via contact in said second transla 
tion layer is in electrical communication With a corre 
sponding point in the second grid; 

signal via in said ?rst plurality of signal vias are in 
electrical contact With corresponding individual signal 
vias in said second plurality of signal vias. 

5. The method of claim 4, further comprising: 

con?guring a ?rst plurality of poWer busses in said ?rst 
translation layer, disposed along said X-aXis direction; 
and 

con?guring a second plurality of poWer busses in said 
second translation layer, disposed in said y-aXis direc 
tion. 

6. The method of claim 1, Wherein: 

said ?rst grid comprises a C4 grid; and 

said second grid comprises a logic service terminal (LST) 
grid. 


